The aim of this study was to elucidate the mechanism(s) involved in stress-induced subfertility by examining the effect of 4 ml\m=-\1versus intact transported 22 \ m=+-\ 5 ng ml \m=-\1, P < 0.02; ovariectomized model controls: 35 \ m=+-\ 7 ng ml \m=-\1versus model transported 15 \ m=+-\ 2 ng ml \m=-\1, P < 0.02). Subsequent exposure to progesterone for 12 days resulted in the resumption of a normal LH profile in the next follicular phase, indicating that acute stress leads to a temporary endocrine lesion. In four intact ewes transported in the mid-follicular phase, there was a suppression of LH pulse amplitude (0.9 \ m=+-\ 0.3 versus 0.3 \ m=+-\ 0.02 ng ml \m=-\1, P < 0.05) but a statistically significant effect on pulse frequency was not observed (2.0 \ m=+-\ 0.4 versus 1.7 \m=+-\0.6 pulses per 2h). In conclusion, activation of the hypothalamus\p=n-\pituitary\p=n-\adrenal axis by transport in the follicular phase of intact ewes interrupts surge secretion of LH, possibly by interference with LH pulsatility and, hence, follicular oestradiol production. This disruption of gonadotrophin secretion will have a major impact on fertility.
Introduction
We have established that stress in farm animals reduces fertility (Dobson and Smith, 1995) and the aim of this study was to elucidate further the mechanisms involved. Pulses of GnRH secretion and, hence, LH release are normally controlled by increasing amounts of oestradiol produced by ovarian follicles, eventually leading to the LH surge required for ovulation and luteinization (Goodman, 1994 ).
The precise timing of a Stressor relative to the onset of the LH surge is important. Transport in the 2-4 h period before the onset of the preovulatory LH surge delays the surge, whereas transport 8-10 h before the LH surge has no effect (Dobson and Nanda, 1992; Smart et ah, 1994) . However, the duration of the spontaneous follicular phase in intact ewes is very variable. Therefore, a model was required in which the Stressor could be imposed before a precisely timed LH surge to investigate the effects of transport immediately before this surge. Evans et ah (1994) suggested that ovariectomized ewes treated with progesterone followed by increasing numbers of oestradiol implants provide a repeatable model for the follicular phase in intact ewes. Consequently, the present series of experiments was designed to examine whether transport would cause a delay in the LH surge in ovariectomized, steroid-treated model ewes similar to that observed in intact ewes.
Furthermore, as LH is secreted in a pulsatile pattern before the surge, thus forming an important impetus for oestradiol production by the growing follicle (Dobson et ah, 1997) 
Experimental design
The experimental protocol is summarized (Fig. 1) (Alam et al, 1986) . For pulsatile LH patterns, samples were analysed using 200 ml of plasma and the results were expressed as ng equivalents of NIAMDD ovine LH 21 ml-1 plasma. Interassay and intra-assay coefficients of variation for LH and cortisol were < 7% and < 7.5%, respectively, with minimum detectable quantities of 0.3 ng ml-1 and 0.4 ng ml-1, respectively, and precision in the mid-range of the standard curve of 0.1 and 0.2 ng mL1, respectively. Incomplete Incomplete 10,8,8 10,10,8 9,7,8,6 7,6,8,8 Incomplete Incomplete 10,19,8 5,19,28 40,28,75,13 13,4,75,5 Compared with values for the 2 h period before transport, LH pulse amplitude was suppressed in intact ewes by early transport from 38 to 42 h after progesterone withdrawal (0.9 ±0.3 versus 0.3 ± 0.02 ng ml"1, < 0.05; Table 3 , exemplified in Fig. 3 ), although no effect of transport on pulse amplitude was observed in the ovariectomized model ewes. No effects of transport on pulse frequency were observed in either group of ewes; in intact ewes, there were 2.0 ± 0.4 and 1.7 ±0.6 pulses per 2 h before and during transport, respectively.
Cortisol
There was a similar marked increase in cortisol secretion during transport in all intact or ovariectomized animals, with no difference in response between the two groups of animal (P > 0.1 for area under curve in Fig. 4 
